• Fabrication Corning Corp.) mixed with catalyst at the ratio of 10: 1 in volume was poured to the mold structure, when we removed air bubbles in a vacuum chamber for 30 min, cured in an oven at 60˚C for 2 h and peeled the PDMS block off. The PDMS surface was activated by a corona discharged apparatus for 1 min (Corona fit, Shinko Electronic and
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Fabrication
The microfluidic device was fabricated with a replica molding method described in the literatures such as [1] . The mold was fabricated with a negative photoresist SU-8 for the microchannel structures and with self-forming acrylic polymer structures for the microorifices [2] (Fig. S1a) .
First, 4-inch Si substrate was baked at 200˚C on a hotplate for 2 min for dehydration.
Then, a primer solution (hexamethyldisilazane, HMDS) was coated on the Si surface and baked at 200˚C hotplate to promote adhesion between the SU-8 structure and the substrate. After that, SU-8 3025 (MicroChem Corp.) was coated on the substrate to the thickness of 20 m, which defines the height of the microchannels, then baked on a hotplate at 95˚C for 5 min (prebake). The SU-8 film was exposed to UV light by mask aligner (PEM-700, Union) through a photomask fabricated with an EB lithography apparatus (BeamDraw, Tokyo Technology). The exposure dose was set to 250 mJ/cm 2 . It was baked at 95˚C for 5 min (post exposure bake), then developed with SU-8 developer followed by the rinse with isopropyl alcohol. 
Cell culture
We induce a flow for cell culture using the difference of heads of water between the inlets and the outlet of the reservoirs as a pump. The 100 -200 l DMEM solution was loaded to Ch1 and Ch2 reservoirs with the same volume, whereas the solution in the outlet reservoir was removed to have a head lower than the 2 inlets. The device was placed in a 5% CO2 incubator at 37˚C. This method produces the flow for trapping cells at orifices and the perfusion for cell culture (Fig. S2b) . When the cells cultured over a day, they sometimes migrate and pass through the microorifice as shown in Fig. S2b . To avoid this situation, we set the culturing time for 8 h -12 h to minimize this effect and excluded such samples from the data. This is a batch-type operation similar to that with a culture dish, allowing parallel operation in an incubator for preparing the cells prior to the experiments. 
Selection of the cell line
We isolated 6 clone (MIN6m9-C1 -C6), which expresses insulin-GFP molecules. The fluorescence images were obtained by the confocal microscopy described in the flow evaluation section and imaging of insulin granules section (Fig. S3a,b) . We also observed the insulin-GFP molecules of the 6 clones with 20× objective lens (UPLFLN, Olympus Corp.), from which the ratio of a cell emitted fluorescence among the total cells in the observation area was estimated (Fig. S3c) .
The fusion events (secretion) of insulin granules are visualized by total internal reflection fluorescence (TIRF) microscopy [3] . We used a TIRF microscope (Olympus 
